and Lutjanus russelli (Bleeker, 1849) 
I. Introduction:
Lutjanus are commonly known as Snappers and belong to the family Lutjanidae. These are rocky fish and abundantly occur throughout the Indian coast. These fishes are commercially known for their delicacy as food fish and have good quality of proteins and other nutrients. They harbour a wide variety of parasitic fauna.
The aim of the present study is to evaluate histology and histopathological alterations caused by the metazoan parasitic fauna in gill and liver of the Lutjanus johni and L.russelli.
Fish liver is a very interesting model for the study of interactions between environmental factors and hepatic structures and functions (Brusle and Anadon 1996; Velvoka and Kostoski, 2005). Thus research on fish liver is important, especially in the field of problems induced by aquaculture conditions, aquatic pollution and diseases (Gochfeld, 2003; Bertolucci et al., 2008) .
Many workers have made contributions to the histopathological diagnosis of liver. Rocha et al., (1997) Many parasitologists studied histopathology caused by helminth parasites which cause damage to its habitat with the strong armed holdfast organs. The distribution of parasites within the fish liver is variable and they may damage the liver at the point of their attachment. Pathological consequences of parasitic diseases of fishes are well documented and serve as an evidence to support the view that parasites are one of the main causes of mortality in fish population (Paperna and Vanas, 1983 and Orecka-Grabda, 1991).
Pathological studies have been made earlier by several authors on the trematodes in fish which include that of Hoswell 
II. Material and methods:
Specimens of the Lutjanus species were collected from the Visakhapatnam coast for pathological observations. After the dissection of the fish, the whole gill was removed from fish and examined for copepod parasites. Pieces of gill tissue with attached parasites were fixed in susa, dehydrated with alcohol and embedded in paraffin. Afterwards, these blocks were serially sectioned at about 5µm and stained with haematoxylin-eosin. The stained sections were observed under light microscope and micro photographs were taken for pathological observations.
III. Results:
The pathological changes due to the infection of different parasites were observed in the present study. Focus is made on 2 parasites i.e.,Paracryptogonimus hirastrictus and Raphidascaris lutiani that have destructive affect on the Lutjanus johniand L.russelli.
Histopathological changes were observed in the liver of Lutjanus fishes.
Liver of Lutjanus johnii is infected with Raphidascaris lutiani (nematode) 2. Liver of Lutjanus russelli is infected with Paracryptogonimus hirastrictus (digenea)
Histology: (Fig. 1) Histologically, the liver of Lutjanus species is composed of a parenchyma covered by a typical serosa over lining a thin connective tissue capsule. Interlobular connective tissue is scant and difficult to see and the lobulation is not seen in the liver clearly. The parenchyma consists of branching sheets of tissue, each one or two cells thick, radiating out from central veins. The sheets are separated by sinusoids are covered by endothelial cells with flatten nucleus.
Hepatocytes vary in shape from round to oval. Each hepatocyte contains a large, round, centrally situated nucleus with a prominent dark nucleus. Hepatocytes had many eosinophilic vacuoles, among them sinusoids were present. Some of the hepatocytes surface lines connect the sinusoidal channels (sinusoidal surface), while other surfaces are in contact with adjacent hepatocyte (intracellular surfaces). Some of the adjacent hepatocyte surfaces have bile canaliculi running between them. The blood capillaries in the liver mass which are often termed as the hepatic sinusoids are irregular and thin walled. The lumen of the sinusoids contains erythrocytes and macrophages. Large cells resting on the luminal surface of the sinusoid endothelium are present. These cells are known as kupffer cells. Sinusoids are covered by typical endothelial cells with flatten nucleus. Kupffer cells were found among the sinusoidal endothelium, these cells were small and few in number. There were no epithelial cells in bile canaliculi except for hepatic cell walls that were connected to interlobular bile ducts with sample cuboidal cells.
The cytoplasm is vacuolated and highly granular with alternating light and densely staining region variably in the cell. The cytoplasm is usually densely stained around the nucleus and slightly stained towards the periphery of the cell wall.
Pancreas
The pancreatic tissue is more variable in location, even within a single species, than the other abdominal viscera. In this Lutjanus species, it surrounds the portal vessels entering the liver to form a hepatopancreas. The pancreas is also scattered in the liver. Numerous pancreatic tissues are observed in liver sections.
The pancreas consists of two types of tissues: exocrine and endocrine.
Exocrine Pancreas
Thin septa of connective tissue separated exocrine pancreatic cells from the hepatocytes. The exocrine pancreas was arranged around a branch of the portal vein, separated by a basal membrane and reticular fibers.
Endocrine Pancreas
Endocrine part of pancreas was observed among exocrine acinar cells in the form of few cell masses in various sizes. Langerhans Islets were surrounded by a delicate connective tissue. The Islets of Langerhans is large and of all sizes was found within the evenly distributed exocrine tissue. The Islets of Langerhans consists of a number of lightly capsulated, spherical masses or clusters of plate staining glandular cells. The size of islet cells may vary with season. And in some species, there is one major islet, known as the Brockmann body.
Liver-Histopathology: (Fig. 2&3) In the present study, liver is parasitized by Paracryptogonimus hirastrictus (digene) and Raphidascaris lutiani (Nematode). They protrude the liver and shows tissue damage.
The microscopic study of tissues affected by the helminth parasites revealed different pathological conditions.
The most common lesions in the liver were vacuolar degeneration in the hepatocytes, focal areas of necrosis and aggregations of inflammatory cells between the hepatocytes. The vacuolization of hepatocytes might indicate an imbalance between the rate of synthesis of substances in the parenchymal cells and the rate of release into the circulation system. Dilation and thrombosis formaton in central veins, dilation and congestion in blood sinusoids and intravascular hemolysis in hepatic blood vessels and hepatoportal blood vessels were observed. Moreover, focal areas of coagulative necrosis and fibrosis were seen.
The organ most associated with the detoxification and biotransformation process is the liver, due to its function, position and blood supply. It is also one of the organs most affected by helminth parasites, the most common cause of the cellular degeneration observed in the liver. The vascular dilation, intravascular hemolysis and thrombosis formation observed in the blood vessels with subsequent stasis of blood may be also responsible for the cellular degeneration and necrosis in the liver.
The main alteration found in the liver were, irregular-shaped nuclei, nuclear hypertrophy, nuclear vacuolation and the presence of eosinophilic granules in the cytoplasm. Bile stagnation was identified as brownish-yellow granules in the cytoplasm. Bile stagnation was identified as brownish-yellow granules in the cytoplasm. Cytoplasmic and nuclear degeneration was also very common. Melanomacrophages were identified as rounded aggregates of cells containing dark-yellowish granules of various sizes, normally close to the vessels. Examination of infected pancreas revealed degeneration of some glandular cells and presence of few lymphocytes around the acini. No granules were observed.
Extensive tissue damage was observed in liver tissues. Tissues from the liver revealed focal to coalescing necrosis of the interstitial tissue. In the liver, sinusoids were distended and partially filled with granular, eosinophilic material (edema fluid). Many cells with pycnotic nuclei were observed randomly distributed throughout the liver tissue. The tissue damages like degeneration of cytoplasm in hepaocytes, atrophy, formation of vacuoles, rupture in blood vessels and deposition of hepatic cords were the histopathological changes observed in the liver.
L.johni and L.russelli recorded different pathological conditions in the liver. When examined grossly before processing for the histopathologic studies, the surface of the liver obviously appeared abnormal at the site of penetration of parasite. Histological examination revealed that sever distruction has occurred in the whole thickness of liver. The section through the liver of the fish species show deep basophilic staining of blood vessels and calcification of hepatic blood vessels. Numerous haemosiderosis nodules were also observed in the liver of the fish species. Infections by nematode parasites in this study did not produce significant pathological conditions. This is an agreement with the work done by Paperna (1964), Khalil (1969) , Mashego and Saayman (1980) and Boomker (1982) . They reported that infections by Camallanids (Paracamallanus cyathopharynx and Paracamallanus laevionchus) in Clarias species did not produce any pathogenic affects in spite of the firm attachment by their buccal capsule to the stomach mucosa of the fish species. Little harm is also caused by the species of Rhabdochona or Spinitectus, which are common in the intestine of fish of all families (Paperna, 1964; Khalil, 1971) .
In the present study, the infected liver showed vacuolar degeneration in the hepatocytes, focal areas of necrosis, thrombosis formation in central veins, dilation and congestion in blood sinusoids and fibrosis. Histopathological observations as a whole, affect the health background of the host fish resulting in the depletion of muscle quality, growth, susceptibility for other diseases etc., Though one cannot suggest remedial programs for a marine fish health, it is only interesting and important observation to record which suggests that there may be depletion of muscle quality in infected fish if not mortality. The damage in intestinal wall results in poor absorption, at the same time the parasite is also competing with the host for the digested nutrients there by affecting the health status of the host.
